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PHOTOCLINOMETRIC ANALYSIS OF WRINKLE RIDGES ON LUNAE PLANUM, 
MARS: J. Plescia, Jet Propulsion Laboratory, MS 183-501, Pasadena, CA 91109 

Wrinkle ridges are common morphologic features on ^ ars * L V ^qfi5^^rom* e i I 972' 
mechanisms have been suggested to e^iain their ong'n le.g Qumde J 965 ' S, f ' sed 
scon, 1973, Muehlberger 1974; Lu^ 1982, 

structure and analyzing deformation associated with ridges. intorva i -» i< m \ * 0 resolve the 
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. „ . Dat ? ^ a ?. e ^ indicate that folding shortening varies from <1m-75m; mean 10±10 m 
Assuming fault dips of 25°, faulting shortening varies from 0-540m, mean 122±98 m The 

0f sh ? rt ?r»!9 due ,0 faul,in 9 versus folding is about 12. Shortening due to faulting 
significantly exceeds that due to folding; shortening due to faulting would exceed that due to 

1 mnli y a t ac tor of 3 to 6 even for fault steeper dips (i.e., 35°). These estimates suggest tha° 
a model wherein the fault breaks the surface and a substantial portion of the shortening is 
expressed by slip on faults at the surface is appropriate for martian ridges. 9 

/cinniA Tv? ah ° danm 9 dat . a can be used to estimate strain. Individual ridges exhibit a local 
i S nv e J' d9e !i fo din9 st ^ ain of °- 05% to 0.5%, a faulting (displacement) strain of 1 .0% to 
5.0 /o, to produce a total strain of 1.4% to 5%. These estimates are broadly consistent with 

m !?? S estima I® s of stram of a traction of a percent to a few percent (e.g., Bryan, 1973- 
19 f 4 ’ V ) ,atters ’ 19 . 88) - Rid 9 es on Lunae Planum generally trend north-south’ 
indicating an east-west congressional stress field. At 20°N latitude, there are 12 major ridges 
between Echus Chasma-Kasei Vallis on the west and the heavily cratered terrain on the east 

n,nTSL eaCh r ^ iS . ,ypica ' < 131 m ,otal s^ortening/ridge), the total shortenhg across 
Lunae Planum is 1600 m, corresponding regional compressive strain is 0.2% to 0.5%. 
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TABLE 1 


RIDGE LOCATIONS 
(number of profiles! 

HEIGHT 
(Ml— 

WIDTH 



OFFSET HIGH 

(M) SDE 

fold" 

(Ml 

■ SHORTENING 
FAULT 
A/n 

COMBINED 

/h 4\ 

MCI ON W 






— luli 

LMi 

20S°N; 71°W (27) 
20.5‘N; 70.5°W (26) 
20°N; 69°W (13) 
17°N; 71.3°W (23) 
MCI ONE 

204152 

197181 

152131 

146141 

5.311.0 

5.011.5 

6.411 .5 
6.811.9 

105144 

94165 

58132 

75132 

E 

E 

E 

E 

17±10 

22±19 

9±3 

7±3 

225195 

2091142 

25152 

160170 

2421101 

2321153 

134152 

168171 

20.5°N; 66°W (13) 
21 °N; 65°W (6) 

21 °N; 64.5°W (7) 
21 .5°N; 62.5°W (6) 
22°N; 62°W (7) 
22°N; 59.5°W (4) 
17°N; 66.2°W (6) 
MC10SE 

69129 

102120 

1311106 

55114 

147146 

169141 

79136 

5.112.4 
4.711.3 
5.013.9 

3.010.8 

5.811.5 
4.011.0 

3.710.9 

30122 

48128 

52138 

19112 

64122 

68145 

33116 

E 

E 

W 

W 

E 

E 

W 

3±1 

5±2 

9±9 

3±2 

8±5 

10±5 

5±4 

63147 

103161 

112181 

4112 

136148 

9016 

71131 

65148 

108162 

121187 

44124 

142149 

10012 

76133 

14°N; 66.5°W (7) 

75119 

3.311.1 

39120 

W 

3±1 

84144 

87144 


(±standard deviation of measurements around means) 



